The Malaysian Government through the National Health Policy aims to improve health outcomes through public pharmaceutical healthcare services. Pharmacy Value Added Services (PVAS) was introduced as a matter of public pharmaceutical health policy. PVAS is an important service to improve clinical outcomes by improving compliance, monitoring and even information dissemination. However, adoption rates are low and therefore hampering the achievement of national health policy goals. Our objective is to explore the key determinants and moderators of successful implementation of new public pharmaceutical services by investigating the cognitive perspectives of patients' intentions to adopt with the Theory of Planned Behavior as the theoretical framework. A two-phase mixed methodology involving first a qualitative exploration and the second a quantitative phase was conducted in public health facilities in Negeri Sembilan, Malaysia. A cross-sectional survey (N = 410) was conducted using the Pharmacy Value Added Services Questionnaire (PVASQ). Multiple regression and robust moderation analysis were performed. Overall, perspectives were found to be significant predictors of intentions. In greater detail, subjective norms, perceived behavioural control, knowledge, expectations and ethnicity were found to be significant predictors of intentions to adopt PVAS. Perspectives and expectations are found to exert significant partial effects on intentions. We find that a significant self-reinforcing feedback loop exists between Expectations-Perspectives-Intentions. Positive perspectives and meeting the high expectations of the public can greatly improve the uptake of the new service. Ethnicity plays a crucial role in determining uptake of the new service and should be given greater focus. Our results are robust and suggests that a bottom-up approach should be key to successful implementation of health policies and services.
INTRODUCTION
The Ministry of Health Malaysia (MOHM) has a simple but important goal; better health status of its people. To achieve this simple but elusive goal, MOHM strives to create national health systems that is patient centred, fair, affordable, and innovative by emphasizing on community participation to 25-06-2018 empower individuals to take responsibility and engage in positive actions to attain their full health potential. 1 To achieve these goals, MOHM initiated a large nationwide natural experiment by launching a fully government funded and supported Pharmacy Value Added Services (PVAS) program under the authority of the Pharmaceutical Services Division (PSD). PVAS can be defined as any other new innovative service provided by pharmacist other than the traditional over the counter dispensing at the pharmacy. This includes services such as drive-through pharmacies, integrated dispensing services, SMS services, and postal delivery. The purpose of the program is to promote the "Quality Use of Medicines" which is an overarching aim of the PSD. 2 A complete list of PVAS can be found in Manan (2014) . 2 In other countries, these services are called 'extended' services and are usually operated through private community pharmacies. 3, 4, 5, 6, 7 In some cases, these services even include alcohol interventions in Scotland. 8 and methadone dispensing in Malaysia. 9 In the developing world, these services are growing in importance and in demand by the public. 10 Clearly as far as we are aware, PVAS has a great role to play in promoting and achieving clinical outcomes for patients by improving adherence, access to medicines and even drug information through pharmacists' intervention. However, the Malaysian experience is almost exclusively a government initiative to reduce the healthcare burden on public healthcare centres. These heavily burdened public facilities fulfil prescriptions that was increasing steadily from 32 million in 2007 to 43.4 million in 2011 for a nation with a population of approximately 30 million inhabitants. 11 This increasing trend of workload is a tremendous strain on time and resources that is pushing the limits of public pharmaceutical services as well as causing great distress to patients. In MOHM's effort to mitigate the long waiting time and smoothen the dispensing process, creative innovations such as PVAS were created and put to test in numerous pilot projects in MOHM hospitals. However, despite the tremendous patient load and high investment of infrastructure and manpower, the chief problem is that PVAS adoption remains very low. This outcome is not supportive of the ministry's efforts to promote greater public health status to achieve National Health Policy goals. 12 Interestingly, public uptake of these new public health pharmacy services is also reported to be slow despite many respondents being highly willing to use such new services. 7, 13 To understand PVAS more clearly, we must understand the determinants of PVAS adoption intention among patients. This leads us to our objectives.
OBJECTIVES
The first objective of this study is to explore how the public's perspectives, knowledge and expectations act as determinants of intention to adopt PVAS using the Theory of Planned Behaviour (TPB) as our theoretical model. We extend the TPB to include knowledge and expectations as possible predictors and moderators. There a rich literature that describes the role of knowledge and expectations as behavioural moderators. 14, 15, 17, 17 The second objective is to study the role of knowledge and expectations in moderating perspectives on intentions. This will allow us to gain a deeper insight for future policy making and implementation of PVAS.
METHODOLOGY
This study was registered with National Medical Research Register (NMRR) and was approved by Medical Research and Ethics Committee (MREC), Ministry of Health Malaysia (NMRR-14-483-20556). Respondents were briefed that their consent to participate is indicated by returning the completed questionnaire. For participants below 18 years, verbal consent was provided by any accompanying adult. We design a two-phase mixed methodology approach based on the Theory of Planned Behaviour (TPB) as the theoretical model. Attitudes, subjective norms and perceived behavioural control forms the basis of our Perspectives domain. These are the main TPB constructs. 18 We posit that patient knowledge and expectations about PVAS may also be significant predictors of intention and may also indirectly interact with the patient's perspective in affecting intentions. The TPB is one of the most frequently cited and influential models for prediction of human social behaviour. 19 The TPB model has also been extensively used in pharmaceutical research. For instance; community pharmacists' intention to utilize an online prescription drug monitoring program. 20 community pharmacist's intention to provide Medicare medication therapy management services. 21 pharmacists' intention to report serious adverse drug events. 22 and community pharmacists' beliefs and intentions about the treatment of vaginal candidiasis with non-prescription medicines.
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Phase 1: Qualitative Exploration
We conducted semi-structured face-to-face interviews that explored the salient beliefs of patients in building intention to use PVAS. Thematic analysis is based on the TPB as our framework. Figure 1 illustrates the complete qualitative process and the types of questions asked within each TPB domain. Emerging themes from the interview were used to generate a series of hypotheses which will be tested using a questionnaire instrument. Phase 1 conclusions will guide the formulation of research questions. 24 The qualitative study performed by Tan et al (2015) showed conclusively that five main themes emerged as significant predictors of intention which were attitudes, subjective norms, perceived behavioural control, knowledge and expectations in agreement with the TPB. 25 We now have a strong incentive to proceed to Phase 2 of the study.
Phase 2: Quantitative Phase
A questionnaire instrument named the "Pharmacy Value Added Services Questionnaire" or PVASQ was then developed and tested. Figure 2 illustrates the complete quantitative phase. Phase 2 involves; the pre-testing, the pilot testing and the final administration of PVASQ. See Appendix 2 for full PVASQ. Face and content validity were performed by experts at the Department of Social and Administrative Pharmacy (DSAP), Universiti Sains Malaysia (USM). Malaysian nationals aging 13 years and above, able to read English or Malay language and have experience collecting their partial medicine supplies from the five health facilities in Seremban, in the state of Negeri Sembilan were suitable to participate. Illiterate participants were excluded.
Development and the establishment of the validity and reliability of PVASQ PVASQ was constructed based on TACT principles (target, action, context and time principles) of the target behaviour using salient beliefs (themes) generated from earlier face-to-face interviews. 26 PVASQ contains 36 questions and is divided into five themes or four domains: Perspectives that include Subjective Norms, Perceived Behavioural Control, and Attitudes; Knowledge; Expectations; and Demographics (does not include sampling location). This is shown in Figure 3 (adapted from. 27 It contains both dichotomous response options for Knowledge and 7-options unipolar Likert response scales for the other themes. PVASQ was developed in English based on the salient themes generated in Phase 1 was pretested on 15 participants. A pilot study based a test-retest reliability (intra-rater reliability test) design was conducted on 25 participants. The final study was based on 410 participants. All participants were recruited from five centres (Table 1 , Sampling Locations). For field data collection, 460 questionnaires were distributed from mid November 2014 to the end of December 2014 after accounting for 20% non-response rate, ± 5% of "true" population prevalence with a 95% level of confidence. A total of 410 useable questionnaires with no missing values were used for data entry and in the statistical analysis. Respondents' profiles can be found in Table 1 . 
Where and is the vector of control variables. The controls consist of dummy and ordinal variables that represent demographic data. We utilize hetereoskedasticity-robust standard errors to calculate a hetereoskedasticity-robust t statistic based the seminal method proposed by White. 40 Expressions (1) and (2) are known as the direct effect model of the dependent variable Y and the independent variable X ( Figure 4A ).
Demographics Regressions
Should any of the categorical demographic controls be statistically significant, we can focus on performing the TPB regression with the specific control variable to isolate the exact demographic characteristic that is truly important for policy implications. As our control variables are categorical, ordinal or nominal, which is also called "dummy" variables, we can use the simple example of Gender to illustrate how isolate the exact characteristics that matter. Gender is a categorical variable with values of; 0 = Female, 1 = Male. We then regress the following; (3) can isolate which demographic characteristic is statistically significant and its effect on Intention while controlling for each TPB construct. The procedure is the same for any other control variable.
Partial Effects: The Moderating Role of Knowledge and Expectations on Perspectives
Moderation or Interaction occurs when the relationship between the variables X and Y in terms of size and sign
The final sample of 410 is considered as good. The PVASQ has 29 items (variables) to test the TPB model operationally. Using the rule-of-thumb of the ratio 10:1. 28, 29 , the minimum sample size required for a sound factor analysis is 290 subjects as suggested by Comrey and Lee. 30 Our number of 410 exceeds these recommendations. Data entry and analysis was performed using SPSS version 22 and EViews 8. Negatively worded responses were recoded. Composite measures or scores were computed for all six main constructs. Internal consistency of construct reliability was assessed using Cronbach's Alpha (α). We set α at 0.70 as the cut-off point. 31 The chance correlated agreement reliability (N = 25) at two time points was calculated using Cohen's unweighted kappa (κ) statistic for nominal scales and dichotomous knowledge items while the Intraclass Correlation Coefficient (ICC) was applied for interval scales; TPB constructs, knowledge and expectations scores. 32 The ICC model used is the One-way random effects model, single measure. Acceptable κ is set at > 0.40 for moderate to almost perfect agreement. 33 and the ICC set at > 0.50 for moderate to good reliability. 34 For Confirmatory Factor Analysis, we restrict the extracted factors to four based on the three TPB constructs and the fourth construct of expectations. 35 This "A Priori Criterion" is suitable for theory testing or hypothesis testing based on a theoretical model. 36 Items in the intention scale were not included in factor analysis because intention is a dependent variable in TPB model. The knowledge scale is unsuitable for factor analysis because binary variables cannot be expressed within factor models. 37 The ICC by test-retest is sufficient to indicate construct validity for the knowledge scale by establishing its stability and reliability over time. 38 We use Principal Axis Factoring with Varimax rotation. The detailed description of this stage can be found in Tan et. al. 39 Minimum acceptable statistical significance is set the cut-off point of p < 0.05 for all tests.
Multiple Regression
We began our analysis on the effect of the entire perspective (PERS) domain on the intention to adopt (INT) given by equation (1) . We then further our estimation with the second more detailed TPB specification in equation (2) . We estimate the following base models on the total scores of each i-th respondent for each questionnaire item based on our theoretical model of the Theory of Planned Behaviour in Figure 3 ( Figure 3 for abbreviations). The base specifications for ordinary least squares estimation (OLS) are given by; depends on a third variable, M we call the moderator variable as depicted in Figure 4B . 41 We analysed the role of knowledge and expectations as moderators through partial effects estimation. The full procedure for estimating partial effects or moderation models is described in Appendix 1.
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RESULTS
Reliability
PVASQ test-retest reliability (N = 25) has been earlier established by Tan 
Confirmatory Factor Analysis
The Kaiser-Meyer-Olkin measure of sampling adequacy (N = 410) is 0.940 which is "excellent" and Bartlett's Test of Sphericity (N = 410) is significant (p < 0.05). 45, 46 We conclude that there are correlations in the data set which is appropriate for factor analysis and therefore CFA is likely to yield distinctive and reliable latent factors. Table 2 displays the extracted communalities and loadings into four factors for all items in the TPB and expectation scales. Four factors were extracted with a cumulative explained variance of 71%. Varimax rotation of items showed strong loading (> 0.60) of seven items in one factor (Expectations) and significant loading levels (> 0.40) on the second factor (Attitudes), third factor (Perceived Behavioural Control) and fourth factor (Subjective Norms). Almost all 19 items were regrouped distinctively into the expected four factors except one item which loaded from the Attitudes factor into the Perceived Behavioural Control factor. The item "P8: Home delivery reduces transportation cost" has low extracted communalities (0.271) and loaded inaccurately into the PBC factor instead of the ATT factor. Therefore, P8 is removed from the final regression analysis. All other items have extracted communalities above 0.30 and 15 items out of 19 items have extracted communalities > 0.60, therefore these items were retained for regression.
Bivariate Analysis
Descriptive statistics and Pearson correlation coefficients (Table 3) was generated with Bootstrapping employed on 1000 bootstrap samples. Correlations were computed for both composite scores of constructs and between each item. BCa confidence intervals was used to calculate the new 95% confidence interval due to skewness of the dataset. 47 All correlation coefficients between any two composite scores are positively correlated, moderate to strong and statistically significant at 1% (2-tailed). Similarly, inter-item correlations show all items are also moderately to strongly correlate except for Item P8 (Table 4) . Thus, further validating the decision to exclude P8 from any further regression analysis. Only knowledge has weak correlations with all other composite measures and Item P8 with all other questionnaire items.
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Multiple Regression: The Determinants of Intention
The Kolmogorov-Smirnov test of normality indicates that all TPB, Knowledge and Expectation score variables are not approximately normally distributed at p < 0.01. We can therefore expect heteroscedasticity to exist. Thus, we utilize White's heteroscedasticity robust standard errors. Table 5 shows composite Perspectives and TPB regression models controlling for different variables and demographics. We refer to Model 1 in Table 5 for the full estimation of equation 1 with all control variables. The degree of freedom for the t-test in regression is N-k-1 where N is the number of observations and k is the number of predictor variables (See Table 5 ). Firstly, it was found that Perspectives is positively and significantly related to Intentions (β = 0.245, t (397) = 20.42, p < 0.001). Results also indicated that Knowledge is not significantly associated with Intentions (β = 0.132, t (397) = 1.67, p = 0.0942). Expectations is also found to be not significantly related to Intentions (β = 0.002, t (395) = 0.11, p = 0.9092). Of all the demographic variables, ethnicity is the only control variable that is negatively but significantly associated with Intentions (β = -0.24, t (395) = -2.11, p = 0.035). Next, when we further our analysis in greater detail, it was found that Subjective Norms is positively and significantly related to Intentions (β = 0.28, t (395) = 4.09, p < 0.001). Results also indicated that Perceived Behavioural Control is positively and significantly associated with Intentions (β = 0.55, t (395) = 2.13, p < 0.001). Knowledge is also found to be positively and significantly related to Intentions (β = 0.17, t (395) = 2.39, p = 0.018). Results show that Expectation is positively and significantly associated with Intentions (β = 0.04, t (395) = 2.00, p = 0.049). Of all the demographic variables, ethnicity is the only control variable that is negatively but significantly associated with Intentions (β = -0.35, t (395) = -2.99, p = 0.004). However, it was found that Attitudes is negatively and not statistically significant in association with Intentions (β = -0.07, t (395) = -1.34, p = 0.190). Ethnicity was revealed to be a significant determinant of intention at 5% significance (Table 5) . We isolate the exact ethnic group with further dummy regressions. The results from demographics indicate that Malaysians of Indian ethnicity was negatively related to intention to adopt PVAS at 1% significance while Malays had positive intentions at 1% significance. Ethnic Chinese and other races were negatively related to intentions but were not statistically significant (See Table 6 ). Table 7 shows that moderation effects were statistically significant for expectations with p-values from Column 3 and 4 less than 0.001. However, knowledge does not interact with perspectives. Table 7 also reveals interesting results from the δ coefficients t-tests for partial effects of knowledge and expectations on perspectives.
Moderation: The Partial Effects of Knowledge and Expectations
Results show again that knowledge has no partial effects on intention with the individual with average perspective scores ( Figure 5 ). Interestingly, perspectives have a 1% statistically significant effect at increasing intention for persons of average knowledge levels. This is an interesting result as we do not expect that perspectives to moderate knowledge. This finding illustrates the strength of our deeper partial effects analysis compared to standard interaction or moderation regressions.
We also find that expectations can increase intention for individuals with average perspectives at 5% significance which we expect ( Figure 6 ). Finally, our final interesting result shows that perspectives moderate the relationship between intention and expectation on individuals with average expectations.
Results of the moderation analysis confirmed the moderating role of expectations in the relation between perspectives and intentions. Knowledge plays no role in moderating the relationship between intentions and perspectives. More importantly, results suggest a self-reinforcing feedback loop between ExpectationsPerspectives-Intention that suggest a closed cognitive nexus which policy makers should pay much attention too ( Figure 7) . Finally, the results of the robustness test confirm that the results in Table 7 is robust to latent relationships or any misspecification. Results from Column 4, 5 and 6 of Table 8 confirm at 5% significance the interacting relationship between expectations and intentions even after the construct variable scores have been orthogonalized. 
DISCUSSION
Perspectives as a cognitive domain by itself was found to be a strong predictor of intentions. The strongest predictor of intentions is perceived behavioural control followed by subjective norms. Surprisingly, attitudes were not statistically significant. However, it is clinically significant as regression shows that a 1% increase in positive attitudes predicts a 7.1% increase in intentions. This may be due to unavoidable response bias to give socially desirable responses on attitude questions surveyed on government servants (41% of the respondents are public employees). Acquiescence bias might also have occurred due to deference or respect for a government research investigator, hence mostly scoring positively high on the attitude scale. 49 It noteworthy that in this survey, 70% of the respondents were Malay participants. Our results show that Malay respondents showed a significant higher acquiescence response style and positive extreme responses. 50 These factors may explain the significance of ethnicity as a predictor of intentions. Ethnicity was also revealed to be significant predictor of PVAS adoption. It is a cause for concern that Malaysians of Indian origins were found to be significant in determining PVAS adoption. More worrying is that negative coefficient estimates suggests that Malaysian Indians would reject the adoption of PVAS even when offered the service. Malays were found to be positive in their intentions to adopt PVAS. The fact that most Malay respondents being public servants may explain their acceptance of PVAS in this study. The findings on the role of moderators are robust. Our application of the Frisch-Waugh Theorem ensures that there are no latent effects or unobserved variables that can further explain intention to adopt PVAS. This suggests that policy makers should focus on managing patient knowledge and expectations first with an emphasis on generating positive overall perspectives. We should obviously increase their knowledge levels but also motivate them to have high expectations and provide services that meet those high expectations of service quality. Particularly, implementation of new pharmaceutical public health programs should pay deeper attention to the cognitive feedback loop between Expectations, Perspectives, and Intention. Overall, the moderating effects of expectations and perspectives suggest that we can start by creating a strategy focused on increasing the PVAS adoption rate on patients with average knowledge levels, neutral expectations and impartial perspectives. These are individuals which we may term as "fence sitters".
CONCLUSION
The results conclusively show that the key predictors of intention to adopt PVAS are perspectives, knowledge and expectations. Furthermore, perspectives moderates both expectations and knowledge relationships with intention to adopt PVAS while expectations moderate the perspective-intention relationship. It is suggested that to increase the intention to use PVAS, patient's knowledge must be improved through the right media while further work be undertaken to improve their perspectives on PVAS. Individuals with positive perspectives will have a higher propensity to adopt PVAS when they have better knowledge and having their expectations of service quality met. The findings that expectations, perspectives and intention operate as a self-reinforcing cognitive loop informs policy makers that to increase the adoption rate of PVAS, the pharmacy facilities should strive to maximize their effort to meet the expectations of the patients. Efficient services, adequate medicine supplies, politeness and friendliness of staffs, more PVAS promotion and drug education, simpler registration procedures and comfortable drive through services will generate positive perspectives which may increase the adoption rate of PVAS in this country. Our results provide evidence that patients who already possess low expectations, poor knowledge and negative perspectives are highly unlikely to adopt PVAS soon. Future research and policy can be geared to address this issue. Lastly, ethnicity was also found to be a significant predictor to predict intention to adopt PVAS in this study with Malaysians of Indian ethnic backgrounds found to be generally averse to PVAS. This we leave to future research to uncover the reasons behind this result.
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LIMITATIONS
This study is limited by its cross-sectional nature which does not allow the researchers to examine how perspectives change over time. Being a questionnaire survey this study may suffer from bias in the constructs. 
